Identification of neural cell adhesion molecule L1-derived neuritogenic ligands of the fibroblast growth factor receptor.
The neural cell adhesion molecule L1 plays an important role in axon growth, neuronal survival, and synaptic plasticity. We recently demonstrated that the L1 fibronectin type III (FN3) modules interact directly with the fibroblast growth factor (FGF) receptor (FGFR). Sequence alignment of individual L1 FN3 modules with various FGFs suggested that four sequence motifs located in the third and fifth L1 FN3 modules might be involved in interactions with FGFR. The present study found that corresponding synthetic peptides, termed elcamins 1, 2, 3, and 4, bind and activate FGFR in the absence of FGF1. Conversely, in the presence of FGF1, elcamins inhibited receptor phosphorylation, indicating that the peptides are FGFR partial agonists. Elcamins 1, 3, and 4 dose dependently induced neurite outgrowth in cultured primary cerebellar neurons. The neuritogenic effect of elcamins was dependent on FGFR activation, insofar as the effect was abolished by the receptor inhibition. Thus, the identified peptides act as L1 mimetics with regard to activation of FGFR and induction of neurite outgrowth.